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Single and double density biopolymer foams, composite biopolymer foams including both single and double density? foams, and 
methods of preparing these foams and composite foams are described. Also described are biocompatible constructs which include single 
or double density biopolymer foams and extracellular matrix particulates and methods of preparing these constructs. The foams, composite 
foams, and biocompatible constructs of the invention can be used in tissue repair and reconstruction. 
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less than about 10 tim. Preferred biopolymers for use in double density foams are 
described herein. In other embodiments, the double density biopolymer foams can 
include extracellular matrix particulates and/or cells. 

Double density biopolymer foams of the invention can be prepared by forming a 
5 biopolymer solution and then crosslinking the biopolymer in the biopolymer solution. 
The biopolymer solution can then be freeze-dried to form a foam, hydrated, and shaped 
to have a selected form. The foam having the selected form can then be dried to yield 
the double density biopolymer foam. In another embodiment, the crosslinking step 
occurs after the freeze-drying step. In a preferred embodiment, the method for preparing 
10 double density biopolymer foams includes, pripr to the crosslinking step, the step of 
polymerizing the biopolymer in the biopolymer solution to form a biopolymer lattice. 
The invention also pertains to double density biopolymer foams prepared by this 
method. 

Composite biopolymer foams which include both single and double density 

1 5 foams are also specifically contemplated by the invention. The foams or composite 
foams can further be conditioned with cells prior to use in vitro or in vivo. Composite 
biopolymer foams are formed by first providing a double density biopolymer foam and 
then hydrating the double density biopolymer foam with, for example, water or a 
biopolymer solution. A biopolymer solution is then added to the hydrated double 

20 density biopolymer foam and the solution and hydrated double density foam are freeze- 
dried to form a composite biopolymer foam. Prior to the freeze-drying step, the 
biopolymer in the biopolymer foam can be crosslinked. The invention also includes 
composite biopolymer foams prepared by this method. The single density and double 
density foams of the composite biopolymer foam can also be freeze-dried after cell 

25 conditioning. 

In another aspect, the invention pertains to biocompatible constructs which 
include single or double density biopolymer foams and extracellular matrix particulates. 
The extracellular matrix particulates can be dispersed throughout the foam, e.g., the 
extracellular matrix particulates are included within in a biopolymer solution or 

30 suspension which is dispersed throughout the foam and/or which is coated on the surface 
of the biopolymer foam. The biopolymer foam with the extracellular matrix particulates 
can then be freeze-dried. 

In yet another aspect, the invention pertains to methods for preparing 
biopolymer-coated, e.g., collagen-coated, single or double density foams. These 

35 methods include preparing the single or double density foams by the methods described 
herein and then applying a biopolymer solution, which can further include extracellular 



